Abstract The Longzhoushan and Ertan basalts in the Pan-Xi area were generated by relatively low degrees of partial melting (< 7%), during which Ir, Ru, and Rh are compatible while Pt and Pd are incompatible. Most of these samples have high PGE concentrations and much higher Pd/Ir and Cu/Pd ratios than those of primitive mantle. A small amount of sulfides (~0.007%) remained in the mantle source during partial melting, whereas part of the magmas reached sulfide saturation and segregated PGE-rich sulfides (~0.020%-0.033%) during ascent period. Osmium, Ir, and Pt could form platinum-group metallic alloys hosted in chromites or sulfides during fractional crystallization process, leading to the decoupling of Pt and Pd contents and considerable variations of Ir contents. Sulfides segregated from the basaltic magmas may provide important material sources for the formation of the Cu-Ni-PGE deposits (mineralization) in the mafic-ultramafic intrusions near the magma conduits. Mantle plume represents massive mantle-derived magma activity and mainly causes the generation of the magma-associated deposits. The economically important magmatic deposits include Cu-Ni-PGE, V-Ti-Fe, and chromite deposits, e.g., the Bushveld giant PGECr-Fe-V-Ti deposits in South Africa, Noril'sk-Talnakh giant Ni-Cu-PGE deposits in Russia, and Kambalda giant Ni-Cu deposits in Australia [1] . The formation of these deposits, hosted in the mafic-ultramafic intrusions and komatiitic volcanic rocks near the magma conduits, are all linked with flood basalts.
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The Emeishan large igneous province (ELIP) is one of the major LIPs in the world, which is recently considered to be products of the Late Permian Emeishan mantle plume activity [2 -8] . Two important types of magmatic deposits related to the mantle plume occur in the ELIP: V-Ti magnetite deposits within the mafic-ultramafic layered intrusions [9] [10] [11] [12] [13] and Cu-Ni-PGE deposits in the mafic-ultramafic rocks [14, 15] . Based on the previous studies [16] [17] [18] and depending on the improvement of analytical method on PGE, our recent studies further confirmed that the PGE deposits (mineralization) associated with V-Ti magnetite deposits exist in the Pan-Xi area, e. g., the Xinjie and Hongge deposits [11, 13] . However, because it is difficult to get highprecision PGE data or the studied Emeishan basalts from the Qingyin hydropower station profile are far from the ore-forming area [19] , the genetic link between the Emeishan basalts and PGE mineralization has not been discussed. The Pan-Xi area is the most important region hosting deposits related to the mantle plume. In the present study, we selected representative basalt samples from the typical Longzhoushan and Ertan profiles to obtain high-precision PGE data using isotopic dilution method available for low PGE concentration, and to investigate the PGE geochemical behavior of the Emeishan basalts and place constraints on the PGE mineralization in the Pan-Xi area.
Geological background
The Emeishan basalts are mainly exposed in Yunnan, Sichuan, and Guizhou Provinces, covering an area of more than 250000 km 2 . The Pan-Xi paleorift is located at the northern part of the Kangdian axis along the western margin of the Yangtze block. The rift belt extends from Mianning of the Xichang area in the north to Yongren of Yunnan Province in the south, with decreasing widths from the north to south, which is controlled by N-S trending, regional faults [20] . In the rift belt, massive basalts occur together with V-Ti-Fe-deposit-bearing mafic/ultramafic intrusions (e.g., Panzhihua, Hongge, Baima, Taihe, and Xinjie), alkalic syenite intrusions, and A-type granites (Fig. 1) . The basalts in the Pan-Xi area are less exposed due to rapid crustal doming caused by the Emeishan mantle plume [7, 8] or late-stage tectonic erosion. The Longzhoushan and Ertan profiles are well-preserved typical sections in this area. Fig. 1 . Geological map of the Pan-Xi area and distributions of the mafic/ultramafic intrusions, Emeishan basalts, syenites, and granites [9] . Insert illus-trates distributions of major terranes in China, in which the shaded area indicates the position of the Pan-Xi area [2] . NCB, North China block; YZB, Yangtze block; SG, Songpan-Ganze accretionary complex; QT, Qiangtang; LS, Lhasa; HI, Himalayan; TAR, Tarim; MON, Mongolia; QD, Qaidam; WB, West Burma; STM, Shan-Thai-Malay; IC, Indochina.
The Longzhoushan basalt formation consists of four volcanic cycles, with basaltic volcanic (agglomerate) breccia, and lapilli tuff at the bottom of each cycle.
From bottom to top: The first cycle is mainly composed of (olivine) pyroxene-phyric, amygdaloidal basalts interbedded with massive plagioclase-phyric basalts and
